WO 2004/010987 



PCT/EP2003/008085 



15- 



CLAIMS 



1 . A S1 P receptor agonist for use in the preparation of a pharmaceutical composition for 
use in the treatment of chronic heart failure, congestive heart failure, arrhythmia or 
tachyarrythmia, unstable angina, acute myocardial infarction or complications from cardiac 
surgery or for improving heart energy efficiency or cardiac output. 

2. A S1 P receptor agonist for use in the treatment of chronic heart failure, congestive 
heart failure, arrhythmia or tachyarrythmia, unstable angina, acute myocardial infarction or 
complications from cardiac surgery or for improving heart energy efficiency or cardiac 
output. 

3. A pharmaceutical composition for use in the treatment of chronic heart failure, 
congestive heart failure, arrhythmia or tachyarrythmia, unstable angina, acute myocardial 
infarction or complications from cardiac surgery,|or for improving heart energy efficiency or 
cardiac output, comprising a S1P receptor agonist together with one or more 
pharmaceutical^ acceptable diluents or carriers therefor. 

4. A method for treating chronic heart failure, congestive heart failure, arrhythmia or 
tachyarrythmia, unstable angina, acute myocardial infarction or complications from cardiac 
surgery or for improving heart energy efficiency or cardiac output in a subject in need 
thereof, comprising administering to said subject a therapeutically effective amount of a S1 P 
receptor agonist. 

5. A pharmaceutical combination comprising a) a first agent which is a S1 P receptor 
agonist, and b) a co-agent selected from an angiotensin converting enzyme inhibitor, an 
angiotensin II receptor antagonist, a synthetic form of B-type natriuretic peptide (BNP) or 
other human B-type natriuretic peptide, a p-blocker, a p-adrenergic receptor agonist, an cc- 
2 receptor agonist, a calcium antagonist and a diuretic. 

6. A method according to claim 4 comprising co-administration concomitantly or in 
sequence, of a therapeutically effective amount of a S1 P receptor agonist and a co-agent 
selected from an angiotensin converting enzyme inhibitor, an angiotensin II receptor 
antagonist, a synthetic form of B-type natriuretic peptide (BNP) or other human B-type 
natriuretic peptide, a p-blocker, a p-adrenergic receptor agonist, an a-2 receptor agonist, a 
calcium antagonist and a diuretic. 
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7. Use, a pharmaceutical composition, a pharmaceutical combination or a method 
according to claims 1 to 6, wherein the S1P receptor agonist is selected from a compound 



wherein Rt is a straight- or branched (C 12 -22)carbon chain 

- which may have in the chain a bond or a hetero atom selected from a double bond, a triple 
bond, O, S, NRs, wherein R 6 is H, alkyl. aralkyl, acyl or alkoxycarbonyl, and carbonyl, 
and/or 

- which may have as a substituent alkoxy, alkenyloxy, alkynyloxy, aralkyloxy, acyl, 
alkylamino, alkylthio, acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, 
alkylcarbamoyl, nitro, halogen, amino, hydroxyimino, hydroxy or carboxy; or 

Ri is 

- a phenylalkyl wherein alkyl is a straight- or branched (Ce-aojcarbon chain; or 

- a phenylalkyl wherein alkyl is a straight- or branched (C,-3o)carbon chain wherein said 
phenylalkyl is substituted by 

- a straight- or branched (Ce-^carbon chain optionally substituted by halogen, 

- a straight- or branched (C^alkoxy chain optionally substitued by halogen, 

- a straight- or branched (Ce-aOalkenyloxy, 

- phenylalkoxy, halophenylalkoxy, phenylalkoxyalkyl, phenoxyalkoxy or phenoxyalkyl. 

- cycloalkylalkyl substituted by Chalky!. 

- heteroarylalkyl substituted by C^aUcyl, 

- heterocyclic C6-2oalkyl or 

- heterocyclic alkyl substituted by C 2 -2oalkyl, 
and wherein 

the alkyl moiety may have 

- in the carbon chain, a bond or a heteroatom selected from a double bond, a triple bond, O, 
S, sulfinyl, sulfonyl, or NR 6 , wherein R 6 is as defined above, and 

- as a substituent alkoxy, alkenyloxy, alkynyloxy. aralkyloxy, acyl, alkylamino, alkylthio, 
acylamino, alkoxycarbonyl, alkoxycarbonylamino, acyloxy, alkylcarbamoyl, nitro, halogen, 
amino, hydroxy or carboxy, and 

each of R 2 , Ra, R4 and R 5 , independently, is H, dw» alkyl or acyl; 



formula I 




I 
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a compound of formula II 



<jJH 2 OR' 3 
R' 4 R' S N-C-(CH 2 ) ; 
CH 2 OR' 2 



c 



(CH 2 ) m - 



.-o 



II 



wherein m Is 1 to 9 and each of R' 2 , R* 3 , R* 4 and R* 5 , Independently, Is H, alkyl or acyl, 
a compound of formula III 



wherein W is H; Chalky!, Cz-ealkenyl or C^alkynyl; unsubstituted or by OH substituted 
phenyl; R'VOfCHs),,; or Chalky! substituted by 1 to 3 substituents selected from the group 
consisting of halogen, C^cycloalkyl, phenyl and phenyl substituted by OH; 
X is H or unsubstituted or substituted straight chain alkyl having a number p of carbon atoms 
or unsubstituted or substituted straight chain alkoxy having a number (p-1) of carbon atoms, 
e.g. substituted by 1 to 3 substitutents selected from the group consisting of Ci< alkyl, OH, 
Ci-ealkoxy, acyloxy, amino, C^alkylamino, acylamino, oxo. haloCi^alkyl, halogen, 
unsubstituted phenyl and phenyl substituted by 1 to 3 substituents selected from the group 
consisting of Chalky!, OH, C^alkoxy, acyl, acyloxy, amino, C^alkylamino, acylamino, 
haloCi-ealkyl and halogen; Y is H, Chalky!. OH, C^alkoxy, acyl, acyloxy, amino, C,. 
6 alkylamino, acylamino, haloC^alkyl or halogen, Z 2 is a single bond or a straight chain 
alkylene having a number or carbon atoms of q, 

each of p and q, independently, is an integer of 1 to 20, with the proviso of 6<p+q<23, m' is 
1,2 or 3, n is 2 or 3, 

each of R"i, R" 2 , R"a and R"4, Independently, is H, C M alkyl or acyl; 
a compound of formula IVa or IVb 




in 



(CH 2 ) m .OR 
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I 

I I (R 2 a)2N-.C-CH 2 -X 5 — P =0 



(R^Nf-CH,-*;- F>=0 | J 

Rib 




I r>u R 1b 



or 




(CR^CH, |Va T a" n 4a |Vb 



wherein X a is O, S, NR, S or a group -(CH 2 )„a-, which group is unsubstituted or substituted by 
1 to 4 halogen; n a is 1 or 2, R 1s is H or (Chalky!, which alkyl is unsubstituted or substituted 
by halogen; R ia is H, OH, (C^Jalkyl or 0(C M )alkyl wherein alkyl is unsubstituted or 
substituted by 1 to 3 halogen; R, b is H, OH or (C^)alkyl, wherein alkyl is unsubstituted or 
substituted by halogen; each Raa is independently selected from H or (Cwjalkyl, which alkyl 
is unsubstituted or substitued by halogen; R& is H, OH, halogen or 0(Cw)alkyl wherein alkyl 
is unsubstituted or substituted by halogen; and Ra, is H, OH, halogen, (C^alkyl wherein 
alkyl is unsubstituted or substituted by hydroxy, or 0(C,wj)alkyl wherein alkyl is unsubstituted 
or substituted by halogen; Y a is -CH 2 -. -C(O)-, -CH(OH)-. -C(=NOH)-. O or S, and is (C 4 . 
14 )alkyl or (C 4 -i4)alkenyl; and 
a compound of formula V 

R 



T 1c 

R4 C R 30 N 1 (CH 2 )m 0 -X c R 2c V 



R c 



wherein 

mc is 1,2 or 3; 

Xc is O or a direct bond; 

R 1c is H; C,-e alkyl optionally substituted by OH, acyl, halogen, Ca-iocycloalkyl, phenyl or 
hydroxy-phenylene; C 2 ^alkenyl; C^alkynyl; or phenyl optionally substituted by OH; 
Raj is 

-p< or » 

O 
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wherein Rsc is H or C^alkyl optionally substituted by 1, 2 or 3 halogen atoms, and 
is H or C^alkyl optionally substituted by halogen; 
each of Rac and R4C, independently, is H, C^alkyl optionally substituted by halogen, or acyl, 



R c is Chalky! which may optionally have in the chain an oxygen atom and which may 
optionally be substituted by nitro, halogen, amino, hydroxy or carboxy; or a residue of 
formula (a) 



wherein R 7c is H, Chalky! or C^alkoxy, and Rec is substituted d^oalkanoyl, 
phenyld-i 4 alkyl wherein the Ci. i4 alkyl is optionally substituted by halogen or OH, 
cycloalkylCv 14 alkoxy or phenylC^alkoxy wherein the cycloalkyl or phenyl ring is 
optionally substituted by halogen, C^alkyl and/or C^alkoxy, phenyld-i 4 alkoxy- 
Ci. 14 alkyi, phenoxyC t . t4 alkoxy or phenoxyd. 14 aIkyl, 

R c being also a residue of formula (a) wherein R^ Is d. 14 alkoxy when R 1c is C^alkyl, 
C 2 ^alkenyl or Q^alkynyl, 

or a compound of formula VI 



wherein 

n x is 2, 3 or 4 

R 1x is H; Ci^alkyl optionally substituted by OH, acyl, halogen, cycloalkyl, phenyl or 

hydroxy-phenylene; C 2 ^alkenyl; C 2 ^alkynyl; or phenyl optionally substituted by OH; 
R2X is H, d-4 alkyl or acyl 

each of and R^, independently is H, d^alkyl optionally substituted by halogen or acyl, 
Rsx is H, d^alkyl or C^alkoxy, and 



and 




R 




VI 
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Rex is Ct.20 alkanoyl substituted by cyctoalkyl; cyloalkylCi.i 4 a1koxy wherein the cycloalkyl 
ring is optionally substituted by halogen, C^alkyl and/or C^alkoxy, phenyld-Malkoxy 
wherein the phenyl ring is optionally substituted by halogen, Ci^alkyl and/or Ci^alkoxy, 

Rex being also C^alkoxy when R ix is C 2 -4alkyl substituted by OH, or pentyloxy or hexyloxy 
when R 1x is C^akyl, 

provided that R^is other than phenyl-butylenoxy when either R Sx is H or R fx is methyl, 
or a pharmaceutical^ acceptable salt thereof. 



